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Significant asymptomatic bacteriuria is a risk factor for symptomatic urinary infection and
septicemia among predisposed individuals such as diabetics. We investigated the pattern of
asymptomatic bacteriuria among our type 2 diabetics with a view to documenting the prevalence,
type of organisms responsible and the antibiotic susceptibility pattern.

One hundred and twenty-four type 2 Nigerian diabetics (55 males and 69 females) submitted
midstream urine specimens for culture. Thirty-three patients had significant bacteriuria (9 males
and 24 females), showing the frequency of occurrence of asymptomatic bacteriuria to be 26.6%.
The most common organism isolated was Klebsiella pneumonia at 42.4%. Gram-negative bacilli
made up about 23 (69.7%)of the isolates. Isolates were poorly sensitive to the readily available
antibiotics (ampicillin, tetracycline and cotrimoxazole), but a large number of the organisms iso-
lated were sensitive to nitrofurantoin, gentamicin, ciprofloxacin and ofloxacin. Sensitivity to eryth-
romycin, nalidixic acid and cefuroxime was moderate.

Asymptomatic bacteriuria is, thus, more prevalent among the Nigerian diabetic population
than in the non-diabetics. A changing pattern of disease is observed with Klebsiella sp. now
accounting for the majority of asymptomatic bacteriuria among diabetics. The organisms are not
sensitive to the commonly available antibacterial agents. (J Natl Med Assoc. 2003;95:344-351.)
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Urinary Tract Infection (UTI) is common in
women, elderly men, and children.1 Significant
bacteriuria is taken as 105 organisms per mil-
limeter of a fresh "clean catch" urine specimen
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in any patient. It indicates active infection of the
urinary tract.2

Kass3 was the first to highlight the impor-
tance of asymptomatic bacteriuria (AB)-he
observed that 6 to 7% of pregnant women have
AB and almost half of these develop
pyelonephritis subsequently. AB also is of
importance in the elderly and individuals who
are known to be at high risk for recurrent symp-
tomatic infection including diabetics, patients
with cystic renal diseases, anatomic or neurolog-
ic urinary abnormalities and patients with a his-
tory of urethral catheterization.4 Untreated AB
predisposes the individual to recurrent UTI,
which cause considerable morbidity if compli-
cated and can also cause severe renal disease.
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Morbidity and mortality from UTI at all ages is
still considerable.5 Patients with diabetes melli-
tus have an increased risk of infections,6'7 with
UTI being the most prevalent infection.8'9
Serious complications of urinary infection, such
as emphysematous cystitis, pyelonephritis, renal
or perinephric abscess, bacteremia, and renal
papillary necrosis occur more commonly in dia-
betic patients.10

It has been postulated'1 that both altered bacte-
rial adhesion to the uroepithelium, due to abnor-
mality of Tammhorsfal protein, and granulocyte
dysfunction contribute to the pathogenesis of UTI
in diabetics. Several polymorphonuclear defects,
such as impaired migration, phagocytosis, intra-
cellular killing, and chemotaxis, (which may be
due to decreased polymorphonuclear membrane f
luidity)12"13 occur in diabetic subjects. The pattern
of AB has been studied in various populations.14-
21 Although more controlled studies have exam-
ined the prevalence of bacteriuria in diabetic com-
pared with nondiabetic subjects than any other
infection,14,22-32 few workers have carried out
similar work among diabetics in Nigeria.24'40 Of
the highlighted studies, 75% reported a higher
(two- to four-fold increase) bacteriuria prevalence
in diabetic subjects.

This study aims to investigate the prevalence
of AB among Nigerian diabetic patients; docu-
ment the susceptibility to AB among Nigerian
diabetics, and to document the organisms'
responsible and antimicrobial sensitivity pattern
of such organisms in this environment.

METHODOLOGY
The study had the approval of the Ethics

Committee of the Olabisi Onabanjo University
Teaching Hospital, Sagamu. All patients gave
their informed consents. The study group con-
sists of consecutive known diabetic patients with
AB presenting at the Medical Out-Patient
Department of the Hospital.

Following the 1985 WHO criteria,33 diabetes
was defined as a fasting glucose concentration of

7.8mmol/l, a two-hour glucose concentration of
11. lmmol/l, or the use of glucose lowering med-
ications (oral agents or insulin). We defined AB
as the presence of at least 105 colony forming
units/ml of lor 2 bacterial species in a culture of
clean-voided urine from an individual without
symptoms of a UTI.34 We defined contaminated
urine as the presence of at least three different
micro-organisms in one urine specimen.35 The
inclusion criteria are a prior diagnosis of dia-
betes mellitus without recent symptoms of UTI
(dysuria, frequency, fever, etc). These patients
should also have received no therapy with antibi-
otics, non-steroidal anti-inflammatory drugs, and
immunosuppressives in the preceding two
weeks. The exclusion criteria include pregnancy,
presence of cystic renal disease, recent hospital-
ization or surgery (within the past four months),
recent instrumentation (within the past two
months), known anatomic and neurologic uri-
nary tract abnormalities, the presence of urinary
symptoms (the presence of dysuria, frequency or
urgency, strangury, abdominal discomfort, or
fever) or recent use of antimicrobial drugs (with-
in the previous two weeks).

Clinical parameters including the age, gender,
duration of diabetes mellitus, drug therapy, clin-
ical symptomatology-especially urinary com-
plaints, last menstrual period (for female
patients) were recorded. Fasting blood sugar and
two-hour postprandial blood sugar (on two occa-
sions) were estimated.

Mid-stream urinary specimens were collected for
urinalysis, microscopy, culture, sensitivity and gram
staining. All patients were asked to start with a full
bladder. Female patients separated the labia using
the left hand and cleansed the vulva from the front to
the back with sterile swabs before passing urine. The
sample was collected by plunging the sterile con-
tainer into the urinary stream, without stopping the
urine flow, with the right hand.

Male patients were required to clean the
penis with a sterile swab, void half way and
plunge the sterile container into the stream. The
specimens were refrigerated (immediately after
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Table 1. AGE AND SEX DISTRIBUTION OF DIABETICS WITH ASYMPTOMATIC BACTERIURIA.

AGE (YRS) MALES% FEMALES% TOTAL NOS%

30-39 1(11.1) 1(4.2) 2(6.0)

40-49 1(11.1) 9(37.5) 10(30.3)

50-59 1(11.1) 5(20.8) 6(18.2)

60-69 4(44.4) 6(25) 10(30.3)
>70 2(22.2) 3(12.5) 5(15.2)

Total 9(27.3) 24(72.7) 33(100)

collection) and cultured within two hours.
All urine samples were cultured on Blood and

MacConkey agar plates using standard platinum
wire loop. The plates were incubated at 370 C
aerobically for 24 hours. Cultures with colony
counts . 105/ml were considered as significant
bacteriuria.34,37 The organisms were identified
using standard bacteriological techniques.36
Antimicrobial sensitivity was determined by the
agar diffusion method using multodiscs (Abtek
Biologicals Ltd., Liverpool, UK). Escherichia
coli NCTC 6571 and staphylococcus aureus
NCTC were used as controls. Urinalysis was
performed using a dipstick (Medi-Test Combi 9
Macherey, Nagel, Germany).
A well-structured questionnaire was administered

to each patient to obtain his or her demographic data,
biodata, diabetic history, associated medical/surgical
conditions and detailed urinary symptoms.

RESULTS
One hundred and twenty-four type 2 diabetics

formed the study group (55 males and 69
females). Thirty-three patients (26.6%) had sig-
nificant bacteriuria (9 males and 24 females).
Their ages ranged from 36 to 70 years with a
mean of 56±6.4. Table 1 shows the age and sex
distribution of diabetics with AB. The peak inci-
dence is in the forth and the sixth decade of life.
The mean fasting blood glucose and two-hour
postprandial blood glucose levels in the popula-
tion studied were 5.5±1.3mmol/I (range 4.4-
6.1mmol/1) and 7.8±0.lmmol/I (range 7.3-
8.7mmol/1), respectively.

Table 2 shows the microorganisms isolated
from the urine specimens of the study popula-
tion. Gram-negative bacilli were the predomi-
nant organisms isolated-23 (69.7%). They

Table 2. THE MICROORGANISMS ISOLATED FROM THE URINE OF DIABETIC PATIENTS
WITH ASYMPTOMATIC BACTERIURIA

MICROORGANISMS NUMBER OF PATIENTS (%)

Klebsiella pneumonia 14(42.4)
E. coli 7(21.2)
E. faecalis 4(12.1)
S. pyogenes 3(9.1)
Coagulase negative Staphlyloccocus 3(9.1)
Atypical coliforms 2(6.1)

Total 33(100)
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included Klebsiella pneumonia 14 (42.4%), E.
coli 7 (21.2%), and 2 (6.1%) atypical coliforms
that could not be identified further. Gram-posi-
tive cocci isolated were E. faecalis, S. pyogenes,
and Coagulase negative staphylococcus epider-
midis and they account for 10 (30.3%).

Table 3 shows the sensitivity pattern of each
organism. A large number of the organisms isolated
in this study were sensitive to Nitrofurantoin, gen-
tamicin, ciprofloxacin and ofloxacin. Very few iso-
lates were sensitive to ampicillin, septrin and tetra-
cycline. The two coliforms that were not identified
were resistant to all antibiotics tested.

In the nondiabetic control group (124
patients, 55 males and 69 females), 7 (5.6%) of
the patients had significant bacteriuria. E.coli
was the causative microorganism in 5 (71.4%) of
these patients. The remaining 2 (28.6%) had E.
faecalis. The prevalence of AB was significantly
higher among the diabetics than in the nondia-
betic control group (p<0.0001). There is a posi-
tive significant association between the duration
of disease (diabetes mellitus, p<0.01) and the
age of the patients (p<O. 001) and the presence of
significant bacteriuria. The degree of diabetic
control did not influence the risk of development
of significant bacteriuria, p=0.05.

DISCUSSION
In this study, 33 out of 124 type-2 diabetics

(26.6%) had AB. This is comparable to previous
reports from Africa27 (22.5%), Netherlands35
(26%), and Turkey43 (25.5%); although these
studies were carried out on a larger population of
diabetics. In some parts of Nigeria, the preva-
lence of AB in two different studies was 6.3%24
and 20%.40 Other centers worldwide have
reported much lower values varying from
5.8%,23 7.9%,18 10%,14 11.1,4 17%,29 to 19%.31
The lower figures recorded in these studies could
be explained in that the studies based the diag-
nosis of AB on two urine cultures, as against sin-
gle urine culture in the present study; the later
may increase the observed prevalence of AB.

Many workers have demonstrated the pres-

ence of AB in different groups such as school
age girls,20'37'39 sexually active young
women,19,38,39 pregnant women,3,21 institution-
alized elderly39 and catheterized patients.39
This shows that AB is quite common. In this
study, AB was more common among diabetic
women. This is comparable to previous reports
in many countries including Italy, Scandinavia,
Netherlands, South Africa, etc.7'10'15,17'18'23
,30,31,32,35 In this study, most of the diabetic
women with AB were between 40 and 59 years
of age, while most of the diabetic men were
above 60 years. Only two patients in the study
population below 40 years had AB. This supports
other studies where UTI was found more com-
monly in the elderly.38'39

K. pneumonia was the most common isolate
from the urine samples. This is in contrast to other
studies where E. coli was the most common organ-
ism isolated.24'40 This suggests a changing pattern
in organisms causing infection in the population. At
the University College Hospital in Ibadan, Nigeria,
Klebsiella species were reported to occur more
commonly than E. coli as the causative agent of
bacteraemia amongst diabetics.41 Klebsiella species
also was identified as the predominant organism
causing UTI in the general population in the same
environment.42 This observation is, however, not
surprising since Klebsiella species were known to
be an important cause of both nosocomial and com-
munity acquired UTI.42

In this study, the presence of AB was related to
the duration of diabetes and the age of the patient,
but not related to the degree of control of diabetes.
This is comparable to previous reports worldwide. A
statistically significant longer diabetes duration has
been documented for diabetic subjects with bacteri-
uria than without (9.9vs5.4); while bacteriuria
prevalence increased 1.9-fold with each 10-year
increase in diabetes duration.14,23,35

There was a high prevalence of multidrug
resistant organisms in this study. A large number
of the isolates were resistant to ampicillin, cotri-
moxazole and tetracycline, which are very com-
mon and often purchased without prescription.
The isolates were, however, susceptible to
quinolones, gentamicin and nitrofurantoin.
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Eleven (78.6%) of the Klebsiella isolates were
sensitive to nitrofurantoin, thus, indicating that
the drug is still a useful urinary antiseptic in our
environment. This finding is comparable to
reports on antimicrobial sensitivity pattern of
isolates from various centers in the country.24'40-
42 Ciprofloxacin is quite expensive and, there-
fore, not likely to be purchased without prescrip-
tion. Gentamicin is cheap and effective but
requires parenteral administration and, therefore,
will not be suitable for treating outpatients.

There are conflicting views as to the rationale of
screening diabetics routinely for significant bacteri-
uria. In the mid-1950s, at a time when urinary infec-
tion was considered to be an important contributor
to chronic renal failure, hypertension, toxaemia of
pregnancy, routine screening for bacteriuria was
advocated in diverse groups of patients.3'22
Thereafter, it was observed that schoolgirls and
women with AB were no more likely to have pro-
gression to renal failure than those with-
out.1,10,16,20,38 Interest in AB later shifted to preg-
nant women, men or women undergoing invasive
genitourinary procedures, renal transplant recipi-
ents, post transplantation period, and diabet-
ics.14,15,17-19,23-32 Studies in all these groups have
consistently confirmed that patients with AB also
are at increased risk for symptomatic urinary infec-
tion. This suggests that the diabetic patients with

AB in this study also are at risk. It is, therefore, nec-
essary to study the pattern and the prevalence of
symptomatic bacteriuria among type 2 diabetic
patients in Sagamu, Nigeria.

In conclusion, AB is more prevalent among
female type 2 diabetics in Sagamu, Nigeria, than
in non-diabetics. Diabetologists should empha-
size the importance of urine microscopy and cul-
ture in the clinical care protocols of patients. It
appears that there is a changing pattern in the
organisms causing infection among diabetics.
This may be a result of antibiotic abuse, which is
prevalent in the population. This is reflected in
various hospitals nationwide. There is a need for
continuous surveillance of organisms causing
infections in the hospital and the community.
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